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R SECTION X
ﬁf . , INTRODUCTION
ﬁf }”Thls manual providos instructionq Tor validatinr the
¥ -:‘Ef?m;gh Combustion Cut-off Control .System (Electricel) at’ *D8 Beriss

B &D Sits, .o These Instructions are snvlicable to the
_systam as desgned on the date of nublicution. Design changes
{(1i?&Y be reguired Jurfng,; or after, svstem instellation at the
P4 sitei I changes are made whiel. affect these 1n°*ruction9,

. this manufl will also be rewigad.

o~ The onily mermissible deviatiors to the procodures out-

£ " 1lned.in this dncument are those dictated by site inatulla-
¢ tich a1fficultiea. Suceh deviations shnll .be considered

Y interim and murt bo forwarded to the Luunching Zontrols Design

» Group for information snd concurrercc. Apprcved deviations
will'be automntically ircluded 1n tie next manual revision.

Ly -, . W

1 ' “'The tést data sheet urntained in this manual 1; a
LR maﬂplﬂ copy .only &nd s not intendcd for aetual test record-
<. ing aurposes, Separate coples of the test data sheet sre
o fort shed only .to those departments whose activities re uire
G test d4ta reoording. Tiese additlonal test data sheets are -
C,, dlstributed under. an jdentical cover sheet to the ond on
~ th manmal except for the additions] notation of "Test Data
Sheet Calv". Compar‘son of thic srec?al cover sheet w'th
the -one on 'ha nroeeﬁure correlates the two documents,

: P@rsonrel concerned with tre use of thls validution
. precedure can contribute to the effectiveness of any revi- N,
sfonsg by forwarding ccmments and sugrestions to the Launching ' o)
Controls Des'gn Grour, Bullding h Cnlunn F-l, Montgomery Q)
aitu Convair Astronautics. _ (;)
¢

. . NOTIGCE

This document 1s intended for use as an acceptance
cval*datisn procedure only. Whon trnis contrel system
has been accepted (irs-ected, bcughteoff, sold, vall-
dated, ete.), no further rejuirenent should exist
for this deocument otlier thun for reference purrnoses
- only. Continued checkiry of uccepted systems occurs
1 . during thre rerformance of Ficld Test Procedures,
A Countdowns, Comnosite System Checkouts, or Testing
and Operptin@ Progedures nublished by Groups having
‘over-all system resononsitility,
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oECTION II

L REQUIREMENTS ;s
"'jf*7é41..kREFERENbs DRAWINGS . 4
o “'214%nso Diagran-Scheimatia, Rough Combustion Cutoff,
: Ground. Y®™ Berjes -
75685191 Diapram-W1r1ng, Rough combustion Cutoff, L
R - Blockhouse
T 2:68%2C  Diagrame-Wiring, Rough Combustion Cutoff,
. ' : Transfer Poo&
7 7-68068 cabinet-Control, Rough Combustion Cutoff
v T (2-31 through‘Z-}S) -
| 7~68é32, Panel-Accessorv, Rough Combustion Cutoff
k 7A68681f- Panel- Power, Hou?h Combﬁstion Cutoff
2-2., EQUIPMENT REQUIREMENTS

: "nnd maintained by NAA

* 2:"1,*.

.f ~ &hls Validatiop.

~ Rough’'Combustlon Cutoff Accessory Panel
Rough Coabustion Cutoff Power Panel

Rough Combustion Cutoff Umbillcal and Interconnecting
Cables ,

All system components that are furnished, installed,

TEST EQUIPHENT
Multimeter
Audio Signa; Generuator

\

Cables énd plugs aufficient to connect all items together
, OPERATING REQUIREMFNTS

-.Proaydure: sh&ll he perrormed in the order spucified.

- K11 obscrvations énd results shall be as gpecified in

. ' 7-;’
N "’a!"’"' ﬁé;

oo . i ¥ X
'.’~ " S e, ¢ o ﬂ}fﬁ; ;\\v;ulwb'v
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All validaticn shall be done with line voltage of
-115 velts AC 2 § percent.,

Check that the following cables are available:

RG 63/8U Coaxial Cable - from the mccelerometer to
the Cathode Follower - Powar Supply.

RG €2/AU Coaxial Cable - rrom the Cathode Follower
Supply to the Audio Warn!ng Amplifier.

" 8hiclded Cable (per MIL-C-7078) from the Audio

Warning Amplifier to the impedance matching
resistors.

Shielded Cable (per MIL-C-7078) from tne impedance
matehing resistors to the RCC device, reccerding
osceillograph and head set.

Sultable Power Cables and connections tc the
Sequence Recorders,

RRFERENCES '

_ Rough Conbfistion Cutoff System, Handbook of Service
‘Instructions,

30 Janusry 1057)

N.A.A. Report R-l9 (Reviged
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SECTION ITJ
VALIDATION PPQOCED!RE

- PUPPOSE -

This procedure deterrines that the electrical control
equipment and clreuftry of the Rough Combustion Cutoff

System 12 functioninp correctly :nd properly connected.

SYSTEM AND DOCUMENT FAMILIARTZATION:

The Rough Combustion Cutoff System 1s an electronie

safety device uscd durlng firing of the rocket engines.
Combustion is considered rough whenever chamber pressure
oseillations of higl-amnlitude cccur-within a certain

band of frequenc!es.. This system automatically terminates
the firing cf engines whenever rough combustion exceeds

a presot t*me of duration.

The Roueh Combustion Cutoff System consists of the four
electronic stenalling channels listed below. The busie
comoonentsg ¢f euch channel are identical excert for the
{dentification numbers shown in parenthesis. Channel

~ No. 4 18 a spare renlaccnent channel.

a Chanrel No, 1

Acéelrrometer (M-O] )

Part gf the Crthode Follower Power Supr]y (Input
No., 1

Audio Warning Amrlifier (No. 1)

Control Cabinet (232)

Intereonnceting Cadbles

Channel No., 2
. Accélerometer (M-CD)
ﬁurt ?F ttie Cctl.ode Follower Power Sunnly (Inout
C,' 2
Audio’ Warning Aﬂpllfﬁer (No. 2)
Control Cutinet (223)
“Interecnnecting Cables

Channel Ne, 3
Accelerometer (M-03)
fart}gf tre Cuthode Follower Power Supply (Innut
'O‘
Audio Warring Ampl!fior (No. 3)
Con‘rol Cub!net (Z34)
Tnterconnfcting Cables
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343,

'Channel No. &

‘nela 1s accomplished by repeating the steprs as directed

ABBREVIATIONT NOMENCLATURE
RCC Device Rough Combustfon Cutoff Device
AWA Audio Warning Amplifier
HC Binury Counter .
S8C : Stepping Switch Counter
CFPS Cathode Follower Power Supply
Z31 Rough Combustion Cutoff Control Cabinet
232. ‘ ‘Rough Combustion Cutoff Control Cabinet
23 N Rough Combustion Cutoff Control Cabinat
23 . Rough Combustion Cutoff Control Cabinet
235 " Rough Combustion Cutoff Control Cabinet
PREPARATION

(Spare channel-hot econnected to an Accclercmeter)
“Part of the Cuthode Follower Power Supply (Input No. k)
Audio Warning Amplifier (No. k)
Control Cabinet (23%)
Interoonnecting Cables

This procedure prosents detalled sters for the validating
of Channel No. l. Validation of the remaining three chan-

in the prccedure and substitution of the proper channel
component numbers.

Abbreviations are used throughout the text to shorten the
lengthy titles and nomenclature of system eomponents.
A cross reference list of these abbreviations followst

The following sys?em preparations must be accomplished
before validution begins.

1. At each of the Contral Clbinets (Z32 233, and Z34)
located in the blockhousefs

Check for 115 volts ac across term!nals 15 and
16 of TB 99 (RCC Power Panels).
Throw the Binary Counter Teut—Run switches to
the Run position.
Throw the Binury Counter RCC Control switehes
to the eenter position. |
Throw the RCC Device Test-Run switchev to the
Run position. -

2. At the Control Cabinet (231) locafed in the transfer

rooms
Check for 115% Volts ac across terminals S and 8

of T8 10% (RCC accessory Panel).

$

T
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. . 3. At the Missile Power Controcl Panel throw the DC !
: Power switeh to ON, - !
- “lﬁﬁ - L. At the Engine Control Panel turn the Ground Power ;
’ switeh to ON, H
? .
,3-§. PROCEDURE
The two colunns Yelow, Operation and Observution, show
the actions to be performed and the results that should
be observed. dur'ng validation of the electricul contrcl
‘ system.
[ ‘ .. QPERATION OBSERVATION
1.0 At the RCC Power Panel (a) *CC Power Panel 1light
. .. . throw the Power Switeh (white) comes on.
to ON, (2-32) . .
Il 'tt the RCC: Dev!ce, throw (a) RCC device Power 1ight
. A . the Fower Switeh to ON. (white) comes on.
‘ 't (2-32) ) ‘ (2-32)
1.2 At the BC, throw the Power (a) B5C Power light (white) ‘
Switeh tc ON., (Z-32) comes on., (Z-32) -
1.3 At the S5C, throw the Power (a) SSC Power lient (white) %
‘Switeh to ON. (2-32) comes on. (2-32) j
‘ 1.k At the RCC Accesscry Panel (a) Read 125 volts AC + 5 |
. connect a voltmeter across percent. ' !
terminals 10 and 11 of :
1.5 At the CFPS, throw the (a) CFPS Power light (white) ;
~ Power Switen to ON. ({z-31) comes on. (Z-31) :
1.6 At the AWA (No. 1), *nrow  (a) AWA (No. 1) Power light !
the Pcwer Switeh to ON, (white) comes on., ‘
(2-31) (2-31)
] 2,0 At the BC, throw the XCC (a) 8C Insctive liyht (green)
Contrrl Switeh to INACTIVE. comes on., (Z-32)
1 (2-32) .
-
h
j ) .
- a4 iy e AN Tt et e N ::" £y, '\-“'\::’k:\ 5 :l:\lbcgsl:,.:v') th .‘-‘\' < - N B
%a;4ﬁ$%$§§%“mwaﬁzw%%@wﬂ%§w g SRS A Ny W e 0
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LT L OPERATION OBSERVATION
n"7;§n“‘ 3,1ﬁ ’ At the RCC Qevice throw (a) Count lights operate in
Y, & 2 the System Test Switeh to se ugr.ce on the BC and
o -, TEST. (Z-32) _ the S5C. (2-32)
v .
C e . ' . {F) At the RCC Accessory
A e . ' ) Panel, the RCC signal
R & : ' 11rht (red) comes on.
,:,.v-:;x i N (A'BP)
PN . 2.2 At the RCC Device, throw the (a) BC and SSC Count lights
N , : Test Switch.to RUN. (2-32) step ccunting. (4-32)
i ’ .
| A 2.3 At the RC, press the W SYT (a) All BC and SSC lirhts
i CONTROL button. (2-32). . g0 off. (2-32) ‘
:'L 2k At the 353C, presa the LOCK (a) No obsgervation rejuired.
i - CKT RESET button. (2-37)
1 .. s
PROACTEE S 3.0 At the RCC Accessory Panel, (&) No observation reguired.
ANV disennnect all wires except :
RS £ K(G)276A1( from terminal 7
3 N I of TH 98, (2-32)
- L, . 3.1 At the RCC Accessory Panel, (a) No observation reuired.
, disconneet all wires excert
x K(G)627B16 trom terminal 9
) Of' '1'8 980 (Z"}’)) - ’
L ¢ . ) S .
. 3.2 At the RCC Acceq*or; Psnel, (u4) Measure 1500 ohms
b g connect an ohmreter ‘across . minimum, -
N . terminsls 7 and 9 of TB 9§
¢ o and measure the registance.
) Reverse the meter leads and
agatn measure the resistance,
{Z2-37)
3¢3 At the 3C, throw the RCC (a) BC Inuctive lieht (ereen)
?gntr;l Switeh- to AP”IVE. roeg off, {2-37)
_— .32
; . ’ (b) BC Active lipht (red)
¥ - comes cn, (2-+32)
4 5 3.4 At the AWA (No. 1), turn (x) No observation re,uired,
9 . _ the vcltare galn cortrol
Lo o to ‘O. (2<31) ;
o] 3.8 At the ssc throy the Power (s) S5C Power 1ipght (white)
‘, , Switeh to O (2-32) ’ . roes off, (2-32)
‘e d ! P’.‘ = . ey . EALEN < s ‘. o
3:%1; 3"‘&%&’@%&""»’”’5»‘{5«- : ,‘ﬂée?)” £ %"‘t ‘% R R YR 1 DR e
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3.6 . .At the RCC Device, turn (a) No observation required,
the Rqualization Controls
13 . tO Oo (2‘32)
: 3.7 At the RCC Deviee, turn - (a) No observation reyuired.
a - the Sensitivity Control to
L 1000. (1032)
KOIE .
) Two methods are presented below as step 3.8. Method
1 will be used if the missile and accelerometers are
avallatble in the test stand. If the missile and/or
accelerometers are not available, perform step vali-
dation using Method 2.
3.8 - (Method 1)
In the Missile Thrust Sec~- (a) At the RCC Accessory
; I. tion, tap on the engine - Panel, the tapping should
] thrust mounts one to two be heard in the head-
inches from Accelerometer phones, (Z-32)
( M-01), Caytion - Do not _
tap the Accelerometer. (b) The BC Count lights may
. count these taps.
3.8 (Method 2)°
Connect an ohmmeter between' (a) Meter indicates circuit
pin 93 of umbiliecal P1007 cotitinuity. The resist-
and P11 of the CFPS. (2-31) ance measurement must
. ) not exceed 10 ohms,
4.0 At the RCC Device, turn the (a) No observation required.
sensitivity contrcl to ILO
{(Z=32)
4.1 At the CFPS, diseconnect the (a) No observation required.
No. 1 1nput cable, P11 f}om .
J1l. (Z2-31) _
4,2 At the ’CFPS.(ihput No. 1), (a) BC Count lights become
T substitute a signal genera- bright and steady. (Z2-32)
tor .for the acceleromster .
. input cable. Adjust the (b) At the RCC Accessory ~
3’ S Signal Generator output for Panel, the output af AWA.
. 2000 eps and .6 Volts RMS. (No. 1) should be heard" -
(Z-31) ia the headphones. ; .}
o “&-‘” :‘#‘vt
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% 4.3 . At RCC Device, turn the (a) BC Ccunt lishts stop
B ualization contrels to eounting. (2-32)
1000. (Z-32)
£ Lol At the RCC Device, adjust (a) BC Count light Ko. 12
- the right hand Bjualization starts pulsating, (Z2-37)
‘ ¥ Cond rol until BC Count light
No. $12 btegins to rulsate.
Recard setting on test data
She@t. (Z"' 327 )
4.8 Ad just the right hand {a} BC Count l{ghts stcp
: Bqualjzation Contrel to a counting. (Z-32)
" higher setting., (2-132)
i 4.6 At the RCC Device, adjust (a) BC Ccunt lisnt Ne. 512
% the left hand Byualization starts pulsating. (2-32)
Contrcl until BC Count light
: No, %52 beping to nrulsute.
‘- Racord setting on test data
sheet. (Z-32)
; 4.7 Return the ripuat hand (a) No observation required.
- N Equalization Control to
i the setting reccrded in
£ gtep L.k, )
i h.B At the RCC Device, turn {a) BC Count lirhts stop
the Sensitivity Centrol countirg. {(Z-32)
to O, (2-37) '
%@ At the SSC, throw the Power (a) 8SC Power light (white)
. Switei: to ON, (2-30) comes on. (4-32)
L.10 - At the FCC Deviece, slowly (a) BC Count lights come on,
increase ‘rhe Sdnsitivity (2-32) . '
. Lontrol unttl .the RCC '
3 Lyt o Sdpral Light {red) of tre {b) At the RCC Accessory
. RCC- &ecesscry Phnel conmes £anel, the RCC sipnal
en. Record the Sensitivity l1ipht (red) ccmes on.
Centrol getting on the test (Z=32)
¢ata sheet, (Z-32)
, . (e} At the KCC Accessory.
funel, measure 2& Volts
. acress terminuls 6 (+)
and 8 (-) of TR 9E.
(2-32)

O VIIIPE PRIy W0 B Lo :

PRRTRORE R LSS INC TP s

b i e
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5.0

L% B

- to O,

. l*.lO.’-

. oppmatiqn

Turn the oansi;ivity Control (a)

(2-32)
At Lhe BC, throw the RCC

Cantrol Switeh to INACTIVE,

‘.At the BC, press the RESET

'CONTROL button. (2-32)

.At the SSC, press the LOCK

CKT RESET hutton. (Z-32)

1

‘At the RCC Accessory Panel,
. connect.a jumper between
“termigals 5 and ? of TB 38.

(2-32)

At the BC,; throw the RCC
Control 3Switeh to ACTIVE.
(2-32) - . .

‘At the RCC Dev'ce, turn the
"sensitivity control to the

setting recorded in sto)
(2-32) .

* .

At the RCC Device, turn the
uenfitiv‘ty Contrcl setting
to 0. (Z~32 _

(a),f

()

- eomes on.,

\(a)

';Tlights
{a)

(b)’

(a)

rfDC between terminals 7 (+)
‘and 8 (-} of TB 98,

(a)i

. .goes off.
(bY..8C
;' comes

(a)l

(6

- Panel,
v light roes off.

"At the RCC Accessory
. Panel, measure ZERO Volts
‘between terminals € (+)

+(2-32) -

(a)f_No,observation‘}equirad.

0 ON

No observation required.

BC Active light (red)
goes off. (2~32)

BC Tnactive light (green)
(2-32)

A1l BC and SSC Count
go off. (Z-32)
At the RCC Accessory
the HCC Signal
(2-32)

At the RCC Accessory
Panel, measure ZERO Volts
acrogs terminals 6 (+)
and 8 (=) of TB 98, -
(Z2~32)

At the RCC Accessory
Panel, measure 28 Volts

(2-32)

BC.Inactive 1teht (green)
(Z-32)

8C Active light (red)
O, (2'32)

in panel indi-

No chanse
(2-32)

cations.,

and 8 (~) of TB 98,
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; OPERATION OISERVATION
.8 At the RCC Accesscry Pahel, (a) No observation reyuired.
remove tLha Jumper from ter=- ‘ -
minuls 5 and 7 of TH 98 and
reconnect 1t between ter-
minz1s S and 9 of TH 938.
(2-32)
.9 At’ the RCC Device, turn (u) No chanege in panel
the Sensitivity Control . indications. (Z-32):
to the setting recorded . ; o
in steo 4,10, (Z-37) (b) At the RCC Accesscry |
‘ © ‘Punel, measure ZERO
volts between terminuals
€& (+) and 8 (-) of
| - T3 98. (2-32)
€.0 At the RCC Device, turn (1), No observation re uired.
the Senaitivity Conir-l !
setting to O. (z-32) ,
€.1 At tho RCC Accessory Panel, (a) No ohservation reguired.
, remove the jumper from: ter- o
minals 5 and 9 of TB 98,
(2-32) '
£ a2 . At the RCC Accessory Panel, (a). No observation reqﬁired.
reconnect ull wires that S
were ‘isconnocted from ter-
" minsls 7 and 9 of TB 7€ 4n
-7 -stens 30 -and 3.1, (2-32) _
-vb.} At the CFPS (input No. 1), (a) - Mo observation required.
. disconngct the Signal Gen- :
erator and reconnect Accel-
erometer 1nput coble. (Zﬁ31) A
€4 . At the CPPS, throw the (a) CFPS Power light (white)
- Power Switeh to. OFF. (2Z-31) goes off. (4-31)
€.5  AY the AWA (Nc. 1), ‘throw (a) AWA Power light (white)
- tha Power Switch to OFF. - poes off. (Z-31)
(2-31) Lo -
t. . 646 At ‘the s c, throw the _ (a)‘;osc Power l1ient (white)
T Power Switch to. OFF. © 7 poes off.  (Z-32)
- (2-3?) . L
s - s, '; . % ,i
gt gy e -
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- minal 16 of TB 98.

the disconnected end of
wire K (G) 681A16 and ter-
(2-32)

Reconnect wire K (G6) 6£14i6 (a)
to terminal 12 of TB 9&,
(2-32)

At the RCC &coessory Panel,
disconnect wire K {(G)
677X16 from terminal 13 of
T8 98,

(a)

Connect, the ohmmeter between (a)
the. disconrected end of wire

K. (0) €7741€ and terminal 16

of TB-QB, (2‘32).

Recoriect wire K (G) €7741€
to terminal 13 of TB 9€,

- (a)

‘ , .‘. {': ',.\ LN Wyt > , -' '.:f' ) ’: : N . ,:'.,- ',j ‘ I"A“‘
' gchNVAlh-vw‘ . ; .
T ' e PREBARED pet 12 -
A " RN ST s cHED wpoRt w0, A2-27-015
. T oanmal om.--vn CORFRNATION REVISED I MGOEL ABM-£€
- V’L - )
g OPERATION QBSERVATION
. ._L;’, ,
N8 6.7 - At tha BC, throw the Power (2} BC Power lipht (white)
. Switch to OFF. (Z-37) goes off. (232}
6,8 At the RCC Device, throw {a} ROC Devics lipht {whitel
the Power Switeh to QFF. goas off. {Z-32)
, (Z2-32)
R ¥ €.9 At the RCC Power Panel, {a; ESS Powver lirht (white)
Y throw the Fower Switch poes of T (Z-32)
to OFF., (Z-32) .
€.10 "At the Bngine Control (&) BC Active light (red)
‘Panel, turn the Ground comes on. (Z-32)
. Power Switch to OFF. _ ‘ {
"' 6.11 At the Missile Power (2} No observation rejuired.
Panel, throw the DC Power o
Switen to OFF. . _ T
v, 7.0 At the RCC Accessory Panel, (a) No observation reqﬁlred.
: diseonncct wire K (G) g
" €81A1€ from terminal 12 of
T8 98,
.7.1_  Connect an dhmmeter‘betwéen (a) Measure 732 # 10 ohmg.

(2-32)
Ko observation:requirgd.

No abservation reguired.

Measure 3500 & 1500 ohms,
(Z-32)

No observation required.
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'fﬁ 8.0  Repeat steps 1.0 thrbugh Ya) Stepilhdfcétions should
L 7.? using Channel No. 2 be &8s shown.

o components. For step 3.8 -

Jas ot - Method 2 the ohmmoter

DR -should be connected between

L ~pin 9% of P1007 and P19 of

LA - the CPPS.

"5.‘, . [ »' S T ) 8 .7

. 7 .9,0: Repeat steps 1.0 through (u) BStep indications skould
SR 7+5 using Channel No. 3 be-as shown.

. components. :For sten 3.8 : ,

L Method: -2 the ohmmeter

" should be connected between

. . pin 99 of- P1007 and Pl% of.

5 * the CFPS. :

*i 10.0 :ﬁépeaf.skgps 1.0 through - (a) Step indications should
R 3.6 and 4.0 through 7.5 be' as shown.
N using Channel Ne. 4 eom- S

. 1
Fr

DN . ° i
5li'Bat{sfactory
yBystem “D" Series is valid.

‘ponents. ..

1 '
¢ . #

comnletion of the above procedure indie¢-.tes the

- alectrioal control circultry of the Bough Combustion Cutoff

‘ ‘ When no further testing 1s required,
~ ‘return switches to their normal positions, secure the  power

.. 3ources,_pnd return the system to its normally-secured state.
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Operation « « -~ =~ « - = - - oo o-

Channel No. 1 Operation. -
Acceleérometer. Through Audio
Warning Amplifier R

" Channel No, 1 Gpewation - Cnthode
- Pollower Power Supply Through

Cutoff Circult = = = « = = =« = - -
{4.4) PRight Hand Equalization
. 7 Gontrol Setting

(4.6) Tert Hand Bquallzation
Control Setting
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